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This document is presented as the Monthly‘
Status Report under Contract to the U.S, | .
Government, STAT
The reportAperiOd represented herein covers the

* period 1 February through 28 February 1969.

STAT |
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PROGRESS SUMMARY

. Scheduled percentage of completion - 47.5%

Actual percentage this date - 45.8%

This reporting period wasv highlighted by.é subs‘tbantial
amount of progress in sevérai critical areas - Optics, Test Programs,".
Fac_iliti_es, 'Instrumentation, and Computer_Pro_gramming. Eaéhsof 1
itﬁese itéfﬁs is covered in detail within their individuall'-task headingé.

A development of major importance is the change-"in
_percentages of completion and scheduled completion of Tasks 16, 17 |
and 18 - Optics. This change is the result of re-scheduling t’h’ese
tas.ks during the month of January to conform with the subconﬁacfor's
planning changes which were reported during that rﬁdnth.

Overéll program .progress is entirely satisfactory,
with‘df;ﬂy the no'rmal'number of "course corrections" required. ‘S'ub- |
system assembly is proceeding én schedule, and it”',is' anticipated that
testing of the subsystems will begin during the next report: period.

. In summary, management is generally pleased w’ith-

the pfogram position at this writing.
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‘Task 01 Statements of Work Speciﬁcations Report

Preparation :
Schedul_edpercentage of completion 50% T

Actual percentage this date 50% g

There have been no significant developments
in this task. Normal reporting cycles héve,be_en observed, .

and new specifications will be submitted as they are prepared“.; _
A ' ok

. . N
C et Caet
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poma—_y — . ) . .Fg“ Nl
Task 02 - Scheduling and .Planning
Scheduled percentage of completion §0%
Actual percentage this date 50%

New schedules for Tasks 16, 17, 18 and 24 have been prepared.
The ‘predicted percentage of completion and the actual perdentage of
completion have been recomputed on the basis of the new schedules for:
the. rhonths of January and February 1969.

The schedule of Deliverable Items for the Stereocomparafor has
been reviewed With respect to changes in the deli\}ery date for Tasks 16,
17 and 18 ~ Optics, and for Task 24 - Image Analysis System.

The new schedule requires the computer program to be completed
by April 6, 1970, and all drafts of the instruction manuals, including the
spare parts list to be completed by November 24, 1969. The acce'ptance

‘ : test plan draft would be del{vered to the customer by February 22, 1970, |
and the as-built drawings would be delii)ere.d by July 31, 1870. The
contract termination date would be July 31, 1970.

In scheduling these changes, the cemputer programming instruction

manual completion has been changed to set the date for issuing the manual

after it has been tested on the Stereocomparator at As originablly STAT

scheduled,,' the manual and the computer programming tape would be provided

prior to test. This would not be realistic in that developments during testing

-
-
£

.

~and checkout will inevitably cause changes in the computer program'. With
the revised schedule, the manuals as issued to the customer will include

the fully .operable information.,

AT . v
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)

Further, fhe contract completion date has been set after
the delivery of the “S't’ereocvomparator. ‘Under -the new schedule, the
vanous mstructiom manuals will reflect. information obtained durmg
the assembly and’ testmg of the operating hardware. Delivery of the
material és scheduled originally would have resulted in the manuals

, lack_ipg the most up—to-date‘a'ri‘d verified material.
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‘Task 03 Test and Inspec_tion'Proceddres
Scheduled pefdentage of completion 29% - |
Actual percentage this date - 28%

This task is proceeding as originally planned
with systems test procedures being prepared as "fall-out"
from the subsystems _tests.

* Present effort is being directed toward the .

developmént and implementation of'systém simulation tests

using the computer programs which are bé&ing produced by

[Task 43). S A
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Task 04 Mahagemeht
Scheduled percentage of completion . 50%
| *"Aétual percentage this date : 50%

N§ méjor"difficulties have been experienced
- during this reporting pe.riod, and no diff‘iculties' are aqticipated.
: The film cooling breadboard (Ta sk 14) has .be'en
‘f'abric':a.ted, and fhe results of air volume and témperatufe tests
being evaluated. |
| ther tests are being conducted as reported

i~ B " under specific task headings.
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- Task 05 Meetings
Sc heduled percentage of completion 50%
Actual percentage of completion O 50%

There were no meetings scheduled for this

" reporting period.

The next formal progress meeting wi-th__ the customer

will be held at during the second week of March. STAT_ ,
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Task 06 Facilities
Scheduled percentage of completion 70%-»
Actual percentage this date | : - 68%

The advént 6f several days of clear Weatherv has
‘allowed the electrical and air conditioning éubcontfactofs to
perform most of their outside activities during this report
pveriod . | |

All air c‘onditionihg ductwork and related

equipment to the building has been installed, and is ready to

" be insulated.

The-. electrical conﬁections to the motors and

controls are b.eing' rhade, and the temperature control linstrumenta-.—

~ tion is being installed. f | v | _ |
| | Present schedules call for installation of the

in-room ductwork during the weék of March 14,

G Declassified in Part - Sanitized Copy Approved for Release 2012/09/06 CIA-RDP7’9BO'087I3AOO1500010005-3
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Task 07 Main Frame and Structural Elements
M Scheduled percentage of completion 98%
= Actual percentage of completion - 93%

No additional work was scheduled for‘_this task

. for the month of February.

As reported previously, this task is virtually

complete.
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Task 08 Skin
Scheduled percentage of completion 35%
Actual percentage this date o 30%

i
il
il
i
0

No additional skin fabrication was scheduled

-3

" for the mo_nth 6f February.
Fabrication of skin coverings for both the right
and left stages will be scheduled later in the program to coincide

with o’veréll assembly of the Stereocomparator.

o R 1Y

T
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Task 09 Granite and Ways Assembly for Stages
Scheduled perce’ntavge of completion 98%
Actual percentage this date ‘ 87%

The tWo‘granite stages on which the film will be
mounted were drilled and tapped, and have been mounted on to

the base granite sections.

The four interferometer sup'ports_were received

3

from the vendor during the month of February. The necessary

holes and brass plugs are scheduled to be drilled and tapped by

]

the shop during the month of March. , . SR STAT

Delivery of the two laser svupports has been re- ' '

" scheduled bj} the vendor, and we anticipate receiving these the

first week in March.

| | - | 11~ R,
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Task 10 Air Bearings

Scheduled percentage of completion 62% B

 Actual percéntage this date 75%

- the right and left hand Stages were installed during the month

L4

of Pebruary .

D I o | ~ The air bearings required to guide and support

-12-
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D Task 11 Stage Drives
Scheduled pergentage of comble}:ibn ‘60'%
Actual percentage this date 559%

. Work is now in process installing the si_age

o [l s I oo

 drives required td move both the left and r;ght stages.'-,

It is anticipated that this installation will"

be completed during the month of March.
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Task 12 Film Drive and Trans port System
Scheduled percentage of completion - 50%
Actual completion this date . 62%

As reported previously, the 'fﬂm drive and
transport system is complete with the eXCeption of modifications

necessary io control the vacuum clamfntn'g and air lift-off systems.

These modificati-ons are béing done by the

shob and completion is anticipated by the end of March.

| Declassified in Part Sanltlzed Copy Approved for Release 2012/09/06 CIA- RDP79800873A001500010005 3
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Task 13-  Film Platen and Film Glamping
- Scheduled percentége of completion - 38%
Actual percentage this date | 39%

A breadboard model of the film clamping system .

is being fabricated by the shop. This unit will assist in | .. STAT-

resolving difficulties which we have experienced with the film
clamping operation.

. Theé problem to be overcome is failure of the film

to position itself for vacuum clampmg . G@rtam old and tthk

rolls of film are permanently curled away from the platen. This
causes so great a vacuum leak that the clampmg process does not -
s-elf—initiete. A brea‘db_oard’unit.to provide automatic éuxiilary' clamp-
ing of the film is under oonstruCtion.

Upon completion of the mechanical portion of this

prototype, some changes will be made in the film control cucuitry

* which provides the control system for the revised vacuum clamping

and lift-off apparatus.
It is antic ipated that the prototype will be in operation

during the month of_ March.

-15~
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g Task 14 ‘ Film Cooling

@ Schedgled percentage of completion ¢ 28%
: Actual percentage this date =~ 32%

A prototype film cooling and lift-off device

(see Task 13) has been fabricated by the shop, and we are . STAT

now in the process of testing air flows that will be required to
cool the film and provide the film lift-off necessary when slewing.
Both the volume and temperature of the air required ‘

will be determined for the final film cooling assembly.

et O e O i O A

e B O v o T o [ [ (e

T
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Tasks 16, 17 Viewing Optics, Viewmg Illumination and
and 18 Retxcle Projector and Illummanon

o Sc'_hedu:levd percentage of completion 55%

A;:t&al percentage this date "55%

(VR !

A monitoring trip was made to daring the STAT

IR

month of February,

B A copy of the trip report is included as Append& I.
D As a result of schedule information obtainedvdurinig
December 1968 and confirmed during February 1969 the schedule of
g a work at,: has been revised‘. There is no change in the delivery STAT;

E of the optical syétefn over that predicted in the January 1969 report,

Revising the schedule changes the base for computation

of the percent completion predicted. On the basis of thé presently

E existing schedule, the values for schedule completion and_a(:tual
completion for January 1969 would be 44%. The equivalent values
E1 . .

for February 1969 are 55%. There has been no siippage of the:, STAT

i scvhedu_le during the period of December 1968 and ]ani{ary/February 1969,

-1

- =17
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Task 20 General Platen Illumination
Scheduled percentage of completion - 55%
Actual percentage this date 41%

As reported previously, th'is task is virtually
complete. No additional work was scheduled for the fnonth

of February.

-18-

ﬂ Declassified in Part - Sanitized Copy Approved for Release 2012/09/06 : CIA-RDP79BOO873AOO1500010005-3



B Declassified in Part - Sanitized Copy Approved for Release 2012/09/06 : CIA-RDP79B00873A001500010005-3

Task 21 Optircali Bridge and Supports
u‘! .
- - Schéduled percen{age of complet‘ion. 90%
D Actual percentage this date - 90%

No work was scheduled on this task for the

'month of Pebrgary.
As reported previoasly, the bridge and supports

have been sent to the optical subcontractor for installatior_l'of

the optics.

3 D 3

-19-
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Task 22 Interferometer Assembly
- Scheduled percentagé of completion 58%

Actual percentage this date o 57%

As reported previously, the interferometer
assembly is ready for installation.
Upon reCeipt of the granite laser slipports_, this

assembly will be installed, and testing of the interferometer .

assembly with the stage drives will begin.

Preliminar'y- tests of the interferometer assembly

as a unit have been satisfactory.

=

[
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Task 23 - Optics Drive Assembly
Scheduled percentage of completion 42%
Actual percentage this date , 38%

The vendor supplying the two remaining chassis
necessary to in_terface the optics drive assembly with the optics
has rescheduled delivery for the month of March. '

_We are presentiy undergoing a concerted effort to
perform an electrémechanical loop simulation in 6rder to get the
compensation netWorks for the servo determined and built into

the equipment. (See Breadboards and Test Services, Task 42.)

-91-
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| " Task 24 °  Image Analysis System
D : Scheduléd percentage of completionA . 34%
| Actual perden-t_age th-is date © 45%

for approval, three

- STAT

photographic slides to be used as test imagery. These were

' - approved by with a suggé'sted‘ chang-e in field,_‘and_ retﬁrned - STAT

i

A quantity of paint was sent to -t'hivs.» month STAT
for painting the furniéhed chassis. - C ‘ o STAT -
A copy of pro_gressrre_port.forb the month of - - STAT

January is included herewith as Appendix II.

- -2;2; :
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Task 26 Digitizing Logic Subassembly
Scheduled perc'eritage of completion - 85%

Actual percentage this date - B4%

As reported previously, this task is virtually

';;fc";:Ompléte. No additional work was scheduled for the month

of February.:

et

2

i
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Task 27 Metric Readout
. Scheduled pefcentag’e of completion - 94%
Actual percentage this date 92%

As reported previously, this task is virtually
complete.
No additional work w.as sCheduléd for the month

) of February.

=28

Declassified in Part Sanitized Copy Approved for Release 2012/09/06 CIA- RDP79BOO873A001500010005 3




~ Declassified in Part - Sanitized Copy Approved for Release 2012/09/06 : CIA-RDP79B00873A001500010005-3

=
= '3
=
,d;‘
Task 28 Output Logic and Interfaces
™
e
= _Schéduled percentage of completion 86%
= Actual pertentage this date . 70% |

In view of the fact that the computer program is
' now available, review of the intemél computer interface circuitry
haé_ takén place in order to insure that the computer program and
circuit Interface are compatible,
| it ‘was found that some revisions or corrections in
eit.her the program or the circuitry were necessary. These vc’orrections
. are in process.. Héwever, further review of thé circuitry was r_xeeded

in all units interfacing with the cdmputer .(internal combuter interface).

-1 3 03 o' a3 0.0 6.

' As a result,. minor modifications had to be performed in the A/D and

D/A converter, stage position unit, stage drive unit and output

1

interface unit.

~25-
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Task 29 Cabling
_ Scheduled percentage of completion 90%
Actual percentage this date 90%

The percent progress of the cabling required to

inter-connect the various electrical and electronic elements being

assembled in the shop is as follows: . STAT

Cabinet #1 (Stage drives, film drive
" and transport system) 100%.

Cabinet #2 (Optics drive, interface
with Image Analysis System) 100%

Cabinet #3 (Metric readout, output
logic and mterfaces) : . 89%

Electrical arrangement (floor inter-

connection of all cables) 89%
Control Console - 97%
‘Display Panel D - 55%
Optical Bridge . | 50%
, Stage Assembly _ | ‘. 73%
)
«B=
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Task 30 Control Console and Chair
Scheduled percentage of completion 72% |
Actual percentage of completion 67%

'fhe wiring of the control console. is in the final
stages of assembly, and §ve anticipate that testing of this
wiring will Eegiﬁ during the month of March.

As reported previously; the mechénical Vportién '

of the control console is complete.

P

-27-
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Task 32 " Computer

Scheduled percentége of completion 95%

Actual percenfage this date . 95%

_Asvrepox"ted previously, the DDP 516 computer -

has been available at the facilities since September 1968,

‘and has been used by the computer programming. subcontractor

for the development and preparation of the computer program.

The

shop is scheduled to clean, disassemble

and relocate the computer in the Clean Room during the month

of March.

VS

s

-285

g
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- STAT
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Task 33 ‘Electronic Racké and Control Cabinets
Scheduled percentage of completion 78%
| }\ctual percentage this date 84%

During the month of February, slides were

fabricated for the logic chassis by the shop. Minor rework

was also done on the chassis mounting rails in order to "true"
up the placement of the chassis in the cabinets.
We anticipate installing the chassis in the

~ cabinets during the month of March.

| L__.W I

STAT

D ;"2.973
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Task 34 . Utilities, Vacuum and Air Systems
Scheduled percentage of completion 429
Actual percentage this date o 35%

Because of the high priority given to the |

preparation of the Clean Room, we have found it necessary to

r o 1 O3 L

re-schedule the installation of the mechanical componénts
comprising the utilities assembly for the month of March.

Both the mechanical and electronic assemblies

s

have been completed and are ready for installation.

D CO 30D

1 T3

s

CDo D 1 3

~30-
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Task 35 A Vibration Absorption and Leveling

Scheduled pefcentage of completion 90%

Actual percentage this date 85%

A representative from the vendor STAT
supplying the vibration contr_ol system, visited the facilities STAT

during February and installed modified vibration sensing elements
. on to the Stereocompérator_. HoWever, the vendor requesfed that
~all of the componenté be installed on the leveling units before the
"final tune" of the system be made.
We are therefore scheduling the final acceptance

testing of this equipment later on in the program.

-3

j 4
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Task 36 Overé 11 Assembly
Scheduled percentage of completion 22%

Actual percentage this date . 15%

IShring the month of February, the granite stages
were mounted on to the granite bases (éee Task 9).

Upon t.he completion of the Clean Room which
is écheduled for the middle of March, additional subassemblies

will be installed on the Stereocomparator.
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r:x Task 37 Radio Frequency Noise Suppression

d‘ Scheduled percentage of completion 0% -
Actual percentage this date 0% .

No work was scheduled on this task during the

" month of February.

CD €D o &1 C.3
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Task 38.  ‘Environmental Control
Scheduled percentage of completion - 50%
Actual percentage this date - 48%

The special air conditioning requirements associated
with air which is directly in contact with the film ié presently being
studied., Some time ago it was pointe;:l out that the dimensionall stability
of the film is more critical with respect to relative humidity éhange than
it is for temperaturé change.

New réquir‘ément‘s for controlled air volume are being pre-
pared based on experiments which will provide the cubic feet per minute
necessary for thé special environmental control subsystem,

It has been nggested by the customer that the test of this

subsystem (which is a package unit) might best be done at rather STAT

than waiting until several months later after the Stereocomparator has been

installed atg and then performing the tests. : | | STAT .

This suggestion is being evaluated, and if the equipment

it would provide performance STAT-

information early enough in the program to accommodate any revisions

found necessary.

At the request of the customer, a meeting is planned durmg
I\/Iarch when the final drawings for the arrangement of the site envn'onmental

control w111_be discussed with the customer site preparation consultant

-and engineers.,

=3
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s Task 39 Reliability Analysis

Scheduled percentage of completion 0% N
' ' : Actual pe:c,entage' this date ' - 0%

- : - No work was scheduled on this task for the

month of February..
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Task 40 " Installation

Scheduled percentage of completion 6%

“Actual percentage this date : - 8%

As mentioned under Task 38 - Environmental Control,
a meetingis scheduled at the customer's site between the customer

representatives, including the air conditioning and site preparation

This meeting is for the purpose of reviewing the

final ‘site preparation drawings.

i
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Task 42 Breadboards and Test Devices
Scheduled percentage of completion 23%
Actual percentage this date 18%

We are making an electromechanical breadboard

- of all of the computer controlled optical drives, using dial indicators

as position readouts. This breadbeoa rd will be connected to actual

servo mécﬁanical and electronic hardware in order to make certain
that the servo equipment performs properly . |

This will also serve as a means of testing the real—
time computer program to make certain that all of the proper interfa‘ce
require ments between the computer program, the dxgital logic and the
analog control cu‘cuitry have been met.

This work is in progress and it is plénned to begin

preliminary testing of the system by the first\ of April.

-37-
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Task 43 Computer Programming and Services
Scheduled percentage of completion 40%
 Actual percentage this date 55%

personnel are continuing to

develop the computer program for the Stereocomparator, using

facilities.

Enclosed with this report as Appendix III is

progress report for the month of January.
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- Task 44 - Preacceptance Test in Fabrication Plant

D Scheduled percentage of completion 0%

h ' Actual percentage this date ' 0%

iﬁ@ |

* No work was s'cvheduled for this task during the

month of February.
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Task 45 "A'cceptance Test in Fabrication Plant
Scheduled percentage of corﬁpletibn 0%
Actual percentage this date ° 0%

No work was scheduled for this task during

‘the month of February.
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- Task 46 Acceptance Test after Installation
Scheduled percentage of completion 0%
Actual percentage this date 0%

No-work was scheduled for this; task during.

!

the month of February.

A
0

Declassified in Part - Sanitized Copy Approved for Release 2012/09/06 : CIA-RDP79B00873A001500010005-3

Kede ol K » -.&&?)qﬂ - i



Declassified in Part - Sanitized Copy Approved for Release 2012/09/06 CIA-RDP79B00873A001500010005-3

Task 47 Instruction Manual and Drawing Submittal
- Scheduled percentage of completion 12%
E Percentage completed this date 10% -

The Stereocomparator design drawings continue
- to' be revised to cvo,ver the "as built" status for the various
subassemblies.

Work is also continuing on the preparation of

the Operator's Manual.

42~
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D Task 48 Spare Parts List
D Scheduled percentége of completion 6%

- Actual 'percéntage this date 15%

r—l

We are continuing to compile the recommended

spares for the Stereocomparator. The mechanical pvortion of the

Spare Parts List has been completed, and we are now'_in’ the
process of detailing the recommended spares for the‘lelectronic

parts,

-2123;-
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B Task 49 Operator Training
D Scheduled percentage of completion 2%
D Actual percentage this déte - 40%
D | Work continues on the preparation of the Operator
D Trai ning Manual to be used in the actual training of customer
_ personnel who will be operating the Stereocomparator.
D The mathematical review and the first section
D B relating to aerial ‘photography applications have been completed.
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TRIP REPORT

Company Contacted: ‘ STAT
Contacted by:
Date: - B Week of February 10, 1969 N .
_Pérso‘ns C‘ontacted: STAT_
|

DRAWING REVIEW |

had comple-ted many— of their subassembly drawings : STAT
which related to an interface With the détailéd drawings. The drawingsSTAT

were reviewed on an item-by-item basis, and there were no major impasses

discovered.

There were many detail adjustments and minor re-arrangements

which will be accommodated by changes either by For STAT
’ 'example, the anamorph potentiometers were too long to fit the STAT
interface. will provide a different mounting arrangement with an STAT.

~ extended (5") shaft and an intermediate bearing.

All items and quesfions wWere disposed of.

SLIPRINGS

\

The slipring assemblies for the anamorph system are beind

supplied by :,but will have to be installed by

PR —

on their rotating STAT

a‘namon{éhsubassembly. The sliprings have been received at and are STAT

-presently being tested. As soon as possibl-e', they will be sent to . VSTAT

-1-
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Trip Report - STAT

Continued

so that they may be fitted to the Sopelem assembly. Photographs of the

sliprings were given to showing the arrangement of the mounting hoSTAT
Sets of taps, drills and bolts are being sent airmail to STAT

so that proper preparation can be made to accommodate to the non-metric

threaded parts.

EYEPIECE MARK
A ciuéstion had been asked by our customer as to whether or
not there was an eyepiece setting shoWing an optical neutral for the eyepiece

fodussing adjustment. This neutral mark would assist the customer in

setting up for photographic or similar purposes where a return to a preset

optical condition might be required.

adjusted to the optical neutral.

CONSOLE EYEPIECE INTERFACE

There were a number of problems in connection with the interface

‘between the Ieyepiece switching block, provided by -and the STAT
console. |

To help interprét the drawings,’ has asked that some 'STAT
photogravhs be sent them showing the arrangement of the console STAT

interface.

 Polaroid photographs of the parts in question are being sent to

immediately. .. : - STAT

Declassified in Part - Sanitized Copy Approved for Release 2012/09/06 : CIA-RDP79B00873A001500010005-3
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test targets in their test fixture. .

factory.

It was suggested to

N\ []‘:D

E ' EYE SHIELDS AND HEADREST
D | Some time agoazhad agreed to furnish information so  STAT
that could provide the stray light shields around the eyepieces and STAT
E ' the rubber héadrest roll above the eyepieces.
D has now maae the arrangement drawings showing the STAT
requirements that mﬁst meet in order to properly interface with the STAT
B eyepiece switching block. is detailing from these drawings STAT
E for the headrest and stray-light shield edge guards. These parts will be
supplied and fitted to the control console by STAT
i
PAINT COLOR MATCHING
E A sample of grey paint was carried to in liquid form, STAT
B and they will match this color for the painting required on the non-light
| path associated portions of the optical bridge.
D was directed that all parts associated with the light patSTAT
D on either the interior of the optical bridge or its‘exterior must be colored
flat black by Many such parts will not require actual painting STAT
| D ’ since they will be either oxidized black finish or anodized black finish.
D TEST FIXTURE STAGE

had designed an X and Y moveable stage for holding STAT

Some of the tests envisioned a rotation

-3-

mode and therefore this stage as designed by would not be satis- STAT

that they might more economically STAT =

purchase a pair of commercially available stages from the STAT
. ) |
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in Germany, These stages had all the requued motions and the performance

charactenstics requlred for the testing schedule.

Descriptive -advertising and prices were obtained from the

v ~ STAT
American representative of and were given to for their T
information.
STAT
was told that vacuum holddown for the films and plates

since the film resolution targets buckled under the warmth during viewing

~ unless they were held down by a vacuum.,

OPTICAL BRIDGE INSTALLATION ACCURACY

The opt1ca1 bridge parts and the assembly tooling for them had

. STAT
been recexved at some time before, and had_. been found to be
& TAT
L[ undamaged during the shipment from o : S
3 STAT

placed the optical bridge parts on an appropriate tooling

uﬁm;-”—"

flat and determmed that they would have to hand-~ scrape the bearmg surfaces

to provide closer tolerances, both for mounting the

optical parts

STAT

and for mounting the optical bridge to the test fixture. Th1s degree

of preciseness had not been Contemplated by

e

for the manufacture of tSTAT

i I s I s N 5 B

opt1ca1 bridge, or for its installation on the Stereocomparator

It has thus become necessary forDto hand-scrape the mount%TéAT

surfaces of the Stereocomparator to properly accommodate the optical bridge

. STAT
parts when they are returned by :

The type of situation that is creating a problem ig the fact that

-3

is required to maintain the alignment of the optical axis through

L

the objective lenses to 1/4 mlcrometer durmg the change of p051tion

3

-4~

r—3 -1

0005-3
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required for the focussing accommodation.
Aligning the large parts of the optical bridge to a perpendicu-
larity of the order of 30 seconds presents a considerable mechanical

problem.

PRE ACCEPTANCE TESTING

The testing bhilosophy that is presently being developed

with is based on performing acceptance type tests on subassembSTAT

‘while they are installed in the optical laboratory.

.This will determine thé inherent performance capability of the
individual _i;:ems at thé&warliest possible time in the program, an‘d also
in a Situatioh where parts are readily accessible for adjustment or rework.
This does have the effect of adding somewhat to thé work éffort, but it is
felt that muéh time will be saved later, during the formal acceptance test

effort.

A great deal of thought is presently being given, both at STAT

with respect to the acceptance testing at STAT

i)

0 00 O

RESOLUTION TARGETS

was provided with the latest film resolution targets STAT

prepared by our customer. These targets were reviewed very carefully

" by using the highest quality microscope equipment. _ STAT

It was agreed that the targets were acceptable to in STAT

terms of their quality. The quality was seen to be excellent under

approximately a 600 power magnification,
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In addition, the targets were examined using microscope
apertures and magnifications equivalent to that present in the Stereo-

comparator. No unusual problem is antiéipated using the targets.

RESOLUTION TEST

is planning how to determine resolution through the = STAT

assembled Stereocomparator optical system. They have decided to use

a telescope arrangement at the eyepieces to examine the aerial image

of the resolution target.

By this ne ans, there should be a minimum amount of contro-
versy caused by possible differences in the observers and the viewing

arrangement. _ ‘
The telescope to be provided by:\will be of the order STAT

of 2X to 4X magnification.

It is proposed to use a 0.25 millimeter pupil at the telescope
eyepiece when using the 4X telescope. This would, for example, at 4X
change the arc subtended at the eye from 2 minutes to 8 minutes, thus

materially improving the visability of the target.

ZOOM TEST
The bench test and the acceptance test for the zoom system
. was discussed. These tests covered two parameters:
a. Image wénder during magnification change.
b. Range of magnification change.
c. Distortion.

d. Resolution. , i x
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In the bench test, the image wander would be determined

“using a 0.2 second of arc auto~collimator during change of magnification.

In the acceptance tests the image wander during zooming would

be estabhshed by means of a special eyepiece scale carrying a series of
concentric circles.

For acceptance tests, the magnification would be determined
by the super-poeitionihg ef avn eyepiece scale with a target scale. A
grid,target covering the range ef 10X to 320X in 2X progressive steps
would appear to be satisfactory. |

These targets would require standardization to an acCuraey of
about 1 micrometer.

The eyepiece seale would require resol.ution' -of'the scale to
within plus or minus 0.5% of the scale length.

The magnification would have to be established in both X vand

Y directions for the full rangeof the zoom. These values would be
5 v

plotted against the potentiometer readout. In addition, it will be necessary

to establish and plot the magnificat_ion change with the zoom can position.

For both bench and acceptance testing, the tests would
include determination of the parameters on the optical axis, at 1/3 of the
field radius, and at the edge of the field. Values would be determined

representing the sagittal and tangential directions.

OBJECTIVE LENS IMAGE WANDER

Sis planning to use their 0.2 seconds of arc auto-

colimating system in a suitable bench test for preacceptance testing of

Declassified in Part - Sanitized Copy Approved for Release 2012/09/06 'CIA-RDP79B00873A001500010005-3
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the amount of image wander during the focussing adjustment of the

objective lenses,

ANAMORPH TEST

The anamorph system would be bench tested for image wander,
d_iStortion, anamorphic expan}sion range, azimuth angle and resolution.

The acceptance test would be essentially the same except
thatbitems sﬁch as resolution cannot be determined for the anamorphic
subaseembly alone, since the overall resolution becomes a c-h_aracteristicv
of the entir‘e optical system. |

The anamorphic ratio would be tested by means of an anamorphlc

ratio grld target in the field of view, and a similar eyeplece grxd Super-

- positioning the two targets would determine the numerical value of the

parameter.

As with the zoom system, it will be necessary to-establish the
voltage output of the potentiometer with reepect to the anamorphic ratio,
:as well as the angle of the cam drive with respect to the anamorphic ratio.

: The'anatnorphic ratios would be tested at values of 1.0, 1.2,
1.4, 1.6, 1.8 ande.O.

Acceptance tests would be made using the ebjective lens F = 40
millimeter.s at magnifications of 20X, 100X and 200X. Also using the
objective lens F = 80 millimeters, the acceptance tests would be made at
magnifications of 10X, -S}‘OX and 100X,

The tests would be perfotmed by rotating the stage, (thus the

‘target), and correcting the upset condjtions by an appropriate anamorphic

rotation.
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_‘mi ,

e _The’ anamorphic rotation azimuth angle would be determined

z ‘ using the field grid 'e‘md an eYep.iece angular mea’sure reticle. When the

' m field btid is rotated, the anglé of rotation can be measured directly at

‘* the eyepiece.

; Note' that the potentiometer output and cam anéle must be

m ’ measured and compared with the anamorph pérameters . |

v“j The irhage wander for the acceptance test would bé determined

] ; by using thé éyep’iece i‘eticle consisting of concentric circles,

i ~ PECHAN TEST |

‘m | The testing 6f.t:he Pechan prism assembly will utilize the line E
u ' ("'_-':_"fargzét and the angular eyepiec:e reticle used for the anamorph testing.
: ' The potentiometer output voltage and fhe drive shaft angle would ]
‘[—* be plotted against eyeplece reticle apgular position. B | J
- The image, Wande; would be checked using the concentric circle i
E eyépiece reticle. ?
: B

]

. EYEPIECE SWITCHING TEST

—
o

o~ : ' o - The switching assembly and the eyepiece éeomet’wwﬂl require

té.sting for inter-pupillary distance range, convergence angle range and

i A - alignment during switching.

= ' . '-: . Stability of the eyepiece system during switching, including ; |
L : ‘ ~ :

image wander caused by the change of focus or the eyepiece geometric <

I :

La parameters can be determined by the concentric circle eyepiece reticle
IR V and using the main illuminated spot reticle.

[1

s

(_} _.9..

- g
- |
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as those for the main viewing optical system. For éiémple, there would
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FOCUS TEST

A further test of the Stereocomparator system would be the
requirement that it maintain focus during all elementary movements
of the various subsystems.
V‘ The varlation df.;ﬁdcus should be less than the accommodation
range of the eye, plus or minus 1 diopt#r.

An eyepiece teleséope would be used for system viewing.

‘RETICLE PROJECTOR TESTS

The reticle spot projector system will require a completfe
series of tests paralleling"thbse of the main optical system. The speci-
fications of the reticle spot projector are, of course, not as stringent p
be no resolution‘ target requirement.

- The primary parameter of concern would appear td be image

, Wander caused by moi)ement of the various elements of the reticle pro-

jéction system.

FILTER CALIBRATION

The light fi‘lter wheels of variable density would require

-calibration and testing. There are six pairs of neutral density filter

wheels in the Stereocomparator system.

There is a probabil_ity that will use photoelectric STAT

systems to calibrate the filte% wheels. This could be done relatively
easily for the main illumination system and the eyepiece system. However,

in the case of the reticle spot system, the illuminated area is so small

~10-
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that .the photoelectric pick-up system would not be sufficiently sénsitive.

It was sug'geisted that this situation might be solved by
¢onsidering the reticle spot as if it were a spot photometer. The surrounding
field level of illuminat’ioa’Would be adjubsted, after calibration, so that |
:the ;;,eticle spbt would appear to bleriq into the background, thus being of

equal intensity with the back‘ground. Since the background illumination

- level could be at a known brightness, it should be possible to calibrate

' the reticle spot filter system from this information.

This problem was bnly discussed and not worked out with any ’
detail. The den‘sity checkpoints of the main illumination system would

appear to be 0.5, 0.75, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0, 4.5 and

50 The eyepiece filter whee'l would be calibrated at 0.2, 0.4, and

0.6 aensity.
The shaft angle and potentiometer output would be calibrated

against density.

LIGHT LEVEL TESTS
| In addition to the foregoing tests, it will also be necessary for
Sto determine the absolut_e light level reaching the eyepieces, STAT
and additionally, the absolute light level and the ratio of the.light dis- A
‘;‘.r‘ibuted between the image dissector tubes,«zthe light level con£rol photo-
nﬁult‘iplier tubes and the eyepieces, -
| No'decision has yet been reached as to exactly ho_w this test

would be performed.

It should be reiterated that completeness of bench testing and

-11-

Declassified in Part - Sanitized Cdpy Approved for Release 2012/09/06 : CIA-RDP79B00873A001500010005-3




E Declassified in Part - Sanitized Copy Approved for Release 2012/09/06 : CIA-RDP79BOO873AOO1500010005-3 _

i

realization of a_ccéptable parameters for every sub-assembly of the

Stereocomparator is considered to be of the most critical importance.

OPTICAL BRIDGE WIRING

3

Because of the delicate nature of the installation, and the

crowded situation in the optical bridge after assembly of the optical

system, it will be necessary'forzto mount the plug receptacles STAT _

and install the wiring at the time they are making the optical subassemblies.

There is a considerable quantity of wiring between the electrical

components ' such as potentiometers, motors and microswitches and their

- - res pec»tive receptacles. will have to specify these wiring_requirement_STAT
1 _i forl:l as sooﬁ as possible. STAT

’ E o Further, it will be necessary for to install the _ STAT
| electronic cables '(s.upplie_ed by in the optical bridge. These cables STAT

will require mo.unting with clips which, in turn, will require some drilling
and tapping of the various mechanical parts. This sort of work should not

be carried on after completion of the installation of the optical subg_"s'éembli'e-s,

o

andzmust therefore be provided with the cable routing so tﬁat'.g;\'ghe STAT

work can be performed during assembly of the optical subassemblies in™

the opticai bridge.

TEST EQUIPMENT AND INSTRUMENTS _
Swill réquire certain spécial test facilities from STAT -

For example, a set of plugs for the back of the optical bridge to maf(;:h _

.all the receptacles situated therein. The plugs must be wired to a con-

A

venient distance and terminated in appropriate barrier strips. These will

-12- | ;
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have to be made by Eand shipped toz ’ , T STAT

C’must also ship the illumination system power supplie s STAT

1

and starters, servo power supplies and other power supplies required

in conjunction with potentiometer outputs and microswitch actuation.

‘Ewill also have to provide with any test instrumen- STAT

-

3
o

tation such as digital volt meters and the test targets described earlier.

“ REVIEW AND MONITORING SCHEDULE

As the contract proceeds towards its final stages, STAT

‘many interface problems and requirements develop that can only be

solved in a timely manner by frequent in-depth reviews and careful

D . - monitoring of the program.
E With these factors in mind, a tentative review schedule has

 been developed with This schedule interfaces with the STAT

Ssubassembly optical bench testing and the development of STAT

test procedures, and final assembly in the opﬁical bridge. The STAT

objective is to pave the way for the earliest possible and successful
acceptance testing program.

The following schedule is based on the presently projected

manufacturmg schedule. ' _ STAT

~-13-
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MONITORING ATS : STATT

April 14-18, 1969. Manufacturing schedule and pfogreés review. .
Trial installation of the Eoptical bridge in the Stest fixture., . STAT
Use ofginstallation tooling. Access and use of test targets in STAT

Stest fixture. Test program requirements and discussion of STAT

test procedures.

June 16-20, 1969. .Review and optical bench testing of first assemblies

- completed by S Review of test procedures. Review of electronic STAT

interface and electronic requirements for testing. This will require the

presence of angelectronic engineer atz in addition to the STAT

regular manufacturing review and project monitoring effort.

A’ugv. 11-22, 1969. Completion of subassemblies and optical bench testing.

Installation of optical subassemblies in the optical bridge. Installation of

' optical bridge on the Stest fixture. Final review of optical acceptaSTAT

test procedures.

Sept. 15-26, 1969, Completion of final assembly byz Reyiew of STAT

performance parameters obtained to date by during optical bench STAT

checkout. Final approval of acceptance test procedures. Review of " ,
accéptance test arrang;ements . Review of rework proposals byz STAT
if and as necessary. Final directions to Sreg’arding electronic STAT

interface installations byz STAT

Oct. 20-31, 19 69. Review and approval of bench pex_‘forrﬁénce parameters.

Final\ifeView of acceptance test arrangements. Decision to proceed with

final acceptance test schedule. Checkout of all equipment and facilities

for performance of final acceptance test. Depending on the circumstances,

in addition to the progréni monitor, angelectro_nic technician might be STAT

required during part of this time.

Nov. 3-28, 1969. Final adjustment of optics and performance of :
vacceptance test. The Epersonnel present during this period would LSTAT
include, in addition to the program monitor, angelectronic engineer, STAT
the test .program director, and, depending on the circumstances, a mechanical

engineer and an optical consultant.

-14-%,
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The foregoing program outline is based on the best information

' presently available. This schedule should not be considered optimi'stic,

and while a delay may arise, there i§ every expectation that the schedule

can be met.

STAT

1D 3 1303 0D o1

The monitor visited the plant which is SISTAT

about 71"0""0 kilometers southeast of Paris.

:The plant was clean aﬁd well arranged, and was impressively
larc_;"e. There were appreximately 450 employees presently employed.

The facilities included e large machine shop with a substantial
percentage of automatic screw machines and other automatically controlled
machine toels. There were several jig borers.

‘None o_f tl'{e machine tools was very large,‘ that is, they were
fnaking parts that one would normally associate with usual optical systems.
There were b;erzgaps 100 major machine tools with turning, grindling, milling,
boring, .drillihg, shaping and gear cutting capability. | |

In addition to the machine shop, there was a Iérge optical manufact-
uring facility with possibly 200 glass grinding and_polishing stations. A

substantial portion of the work was noted to be complex prisms, this in

addition to lenses of all sizes and types.

Ther'e were about six clean room assembly areas containing approxi-
mately 30 empioyees each.

Four large hydraulic test stands with dynamometers were noted for-.
cal_ib;ating a.'nd' testiind hydfaulic pumps aﬁd motors. 'I‘he maximum horsepower

1

was about 500, and ‘the maximum pressuré was about 10,000 pounds per-sq. inch,

;15_
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E v h .“The factory had been buildving a high quality camera, similar to
' ' the Leica, .céllbed a Poca but this had been discontinued some months ago
[;j : because of inabihty to compete with pricing of ]‘apanese cameras.
The plant, as a whole, was well kept up and appeared to be busy.
The prod‘uction contrql department had about 20.»employees . There were many "
inspection éétﬁvities in progress'thréughout the optical fabrication shops.

The plant was building hydraulic valves, hydréulic servo valnes',

tele‘scopés, optical range finders, submarine periscope optics, and small lot

optic job fabrications in lots of 25 to 200.

In addition, the plant generally supports the various - STAT

E " hydraulic motors, hydréulic pumps, optical refractometer instruments, rifle

activities of the other three Sfacilities. ' _ ‘ - STAT

] . ' :
E SUBASSEMBLIES MADE AT| | | STAT

D . . . Six of the subassemblies were identified at ‘the STAT

~ plant. These c‘:on;sist of items as follows: ' STAT
B ' 90 - Main Optics Image Rotator

120 - Eye Piece Assembly

: 220 - Reticle Spot Image Rotator
G | 270 - Reticle Spot Illumination System

330 - Piltér Wheels for Light Adjustment

E - 350 - Condenser and Light Source

-16-
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SUMMARY i s
' 'The.cbnclusion of this review trip was thagis proceeding STAT

satisfactorily aécording to its latest schedule with only one troublesome"

0 3

area detected, Namély, the coating operation for the FK50 glass.

-3

Shas found it necessary to remove the coatings and - ~ STAT

re-polish the glass which had become sl'ightly pitted during the coating

r 3

_ operation. Sis very concerned over this problem, and yet does not STAT

feel that there is a real crisis since prior to proauction coating, samples.of

a3 07

the glass were sent through the coating operation without any difficﬁlty.

feeling is that there is an aberration in'the process STAT

which can be readily determined and corrected, and there is no basic setback

involved.

December 1968 warned that this particular glass might present . STAT

problems .durirﬁg coating and fabricating in general. » _

At this February 1969 visit, Shad only just realized that STAT
tﬁ_ere was a problem, and there was no immediate solution presented except
to strip the_ lenses, re-polish, arid send them throug.h the coating operation

again under more carefully controlled conditions.

-17-
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PROGRESS REPORT FOR PERIOD ENDING 31 JANUARY 1969

| | . STAT
] \ ‘ , . STAT

Progress During Reporting Period

2.0

Layout modifications continued on the image dissector assembly. The
dynode regulator board, the video amplifier board and the deflection

' amplifier board layouts were completed and purchase orders placed on

the materials for these boards. Internal wiring was reduced to a wire
1ist, which was completed during this period. The top assembly layout
was also in progress during this period.

Work also progressed on the chassis assembly. Chassis wiring will be
done as point to point wiring from the interwiring drawing. Top assembly"”
lavouts were in checking at the end of January.

Existing cable drawings were updated and in checking at the end of this
period.

Test fixture drawings and holder modifications had also progressed
to thé checking stage.

Hew starts consist of modification to the mu]t{plier module layouts and

the channel selector schematics., The ldter was modified to reflect updated
informatibn and to use y'A741 modules to simplify. the circuitry. The
channel selector layout work will be purchased from an outside vendor.

Overall progress to the end of this reporting period is approximately

'45%, excluding considerations resulting from customer contacts.

Plans for Next beriod

In-house layouts and procurements of outside layout work are exoected
to be completed in February. :

Assembly of printed c1rcu1t boards and component boards w111 be under
way as procurement cvc]es are completed.
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- 3.0 Topics During Visit
[] ’ 4 On January 21:} \
led the discussion for Released prints on the time base generator,

-3 T3

image dissector

the sum and difference assembly, the extender board, the modulator module,
modulator assembly, and. schematics of the integrator, raster delay and

assembly were discussed and later forwarded to the

- customer. The

representatives requested and took with them prelim-

“inary prints on

by

reprocessed and

3 a3

distortions are

A telegram from

A description of the test fixture and holder was given by

‘the Image Dissector Assembly Layout, the Chassis Layout,
the Interface Connector on the interwiring diagram and the Test Fixture
Layout including views of the holder.

The content of the test slides was discussed. Several s1ides‘weré shown

After vieﬁing them with the enlarger, sections of certain

s1ides were thought to have agreeable material. These sections will be

sent to to confirm agreement before the test .

introduced.

was received on February 3. Phone conversations with

on the 4th, 5th, and 6th of February revealed some

and the slides.

N

3 a3

3

T B (W

2

[

the reason for the late advisory.

dissatisfaction with the holder assembly, the power connector, the cabling

‘The existence of a % inch bu]khead, which interrupts the

" cabling was brought up. An inability to communicate this information at

the completion of the preceeding study contract was cited as

in additional slippage to the schedule.

Corrective action is expected to result

STAT

STAT -
STAT

STAT

STAT

STAT

STAT

STAT
STAT

STAT
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MONTHLY PROGRESS REPORT
 January, 1969

This technical rca:port is for the reporting period from January 1

to January 31, 1969. The report is prepared according ‘toz

(as modified).

C
b
:
§

1. During this month a substantial portion of the non-real time

system has been completely defined and some procedures
regpecified, . The examination of these respecified and

detailed procedures has accounted for most of the effort

" this month.

The respecifications have consisted of modifications to the

model to increase the attainable accuracy in the system and

in some instances a detailed specification of parameters and

subprocedures in the model which were initially stated only

generally. In order to increase the accuracy of the system,
' new procedures have been created and old'i)rocedures have

been modified (e.g., T2STRIP, XAI, CAMATS).

~ The revisions have resulted in the generation of new flowcharts

- and descriptions of methods and required parameters.

New flowcharts for the following subprograms have been

génerated this month and have been submitted independently

of this report:

-1_-'
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DATAIN ~ - R
b. PTOP | | o
c. SCANER | | |
d CcoNvu

e. REORT

(LY S (GS I (G
&

ot

MTS ?
g.  CAMATS | | |
“h. XAI e | |

i, T2PAN
j. . T2STRIP

i B

- The subprograms of the final s.ystefn v;rhi'ch have been coded

€3

this month are:

. a. REORT
E | b. MTS ) B
_ E . C. CAMATS : | : ‘
' d.  XAI S | | 3
@ e. T2PAN
) £,

T2STRIP ' |

1

A concentrated effort was made to evaluate an alternate method

13

. of processing correlator corrections in the real time program

- and these results are described below in proposed changes.

Approximately 45% of the total work has been completed as of

this reporting period.

1

oy

S R VO
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Next month all of the remaining subprograms in the non-real
time portion of the final system will be flowcharted and coded.
Most of these routines will be completely debugged and -

incorporated into a subsystem.

Work will begin on the final system creation including storage
layouts for subprograms and common areas, program linkage

methods and minimizing cross sector references.

The final system will be debugged by creating several sub-
systems and debtigging these independently., This process
will begin next month with preparations for the final work to

be done early in the following month.

- A sample of the final proposed format for the cvomputevr pro-

gramming system documentation will be submitted for 'approvél.

Work will begin on the first draft of the test procedures for the
final systém and will include procedures for both the simulation
mode and the 'fin_al operating system. The first draft of the test

procedures should be submitted around the end of next month.

At this time there exist no pending or unresolved technical ,

problems.

There are no'pending, unresolved contractual problems.

-3a
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- be further reduced after the conversion from floating point to

i
i
i
o

It was orally agreed that the input parameters to the system |

would be converted using a FORTRAN method, This method |
of conversion implies that only the seven most precise decirnal

digits would be converted to floating point. This precision will N

fixed point, but the maximum precision po‘s sible will always

be maintained. ' . : i

The precision of all fixed point quantities will ultimately be

modified in the real time subsystem after all the ranges of

the parameter values have been determined.

‘The outline of the oi'a.l-ly agreed upon format of the sub-

‘program documentation is as follows:

a. General discussion contained in opening
paragraphs.

b. Calling Sequence.

c. Required Data,

d.  Output Data.’ o - )

e.  Subroutines Called.
f.  Called By.
g. Method.

The general discussion will contain a short description of the

mathematical rmodel including all the required formulas as
given in the program specifications. The same notational
conventions will be employed here as were initially used in

the specification with added examples and explanations where

needed,

-4
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- The remaining items describe the actual computer pro-

gramming techniques employed and are eaéily related to

items in the general discussion.

It is felt that this mevthod‘ of documéntation will facilitate

verifying that the procedui‘es correspond to the specifications.

Variable names used in the coding of the computer programs f
: ' ( :
‘are being generated using the following conventions:

a. Where Gvreek,ietters are involved, the variable
: names are either the euphonic English spelling

- of the Greek letter vor'a shortened version
‘thereof, (e.g., n—eta), a spelling of the corre-
sponding physical parameter, (e.g., V—heading

or HED), or constructed using the following

correspondence: , ‘
Greek . | - English 1
« L
8 \4 |
,T . , |

U A, .v ' U

, o Nu
b. All variables with superscripts and/or subscripts

in the model descriptions are assigned names
made up of the variable letter followed by the
superscript and then the subscript.

j_ B _
E.g.,  C,;—CIL, G, ~ CVL
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No Camera Data

'The ""No Camera Data" case has been specified and is cdrrently

being implemented. There is no change in the non-real time
subsystem and a minor change in the real time program TRK
which is indicated by this specification. A brief description of

the specification is contained in the following paragraphs.

If stereo fusion is attained on two conjugate points on a pair

of stereo films, the optical transfer functions for the slave (X‘l)

-and master (X‘ln) optics are completely defined as a function of

the optical settings and not as a function of camera data. The
transformations map vectors from the stage to the image coor-

dinate systems,.

With camera data it is possible to generate a third transfor-
mation (X:n) which takes vectors from the master to slave photo

coordinate system.

Master stage motion 1s generated by transformmg motion
-1
indicated in the 1mage by (XJ ) . Now, if camera data is

available, we convert master stage motion to slave stage motion

‘using X:n. Without camera data, X:n is not available and we

determine slave stage motion directly with x’.

Declassified in Part - Sanitized Copy Approved for Release 2012/09/06 : CIA- RDP79BOO873A001500010005 3




E Declassified in Part - Sanitized Copy Approveql for Release 2012/09/06 :

E Declassified in Part - Sanitized Copy Approved for Release 2012/09/06 : CIA-RDP79B00873A001500010005-3

R R

Correlator Correction Processing

A ''preferred" (direct) method of processing correlator

correction signals has been suggested by

and has been verified to everyone's satisfaction. This

. change will be implemented next month and made a part of

the final system.

§

‘The following paragraphs briefly describe the original and

'""preferred! methods and give storage and timing estimates

for each.

The original method very simply stated consisted of feading
the correlator values and operating on the values with a ‘
Imatrix of partial derivatives generated in non-real time.
This operatién converted thése corrections to new set‘tings
of the optical elements. The total time required for this
method is about 150 microseconds in real time once every

four real time cycles.

The new "preferred'" method consists of operating on-the

optical transfer function of the slave optics with the read

~ correlator values directly and calculating new optical settings

which are a function of the instantaneous correlator correc-

tions. This new method requires about 840 ps,. about a 550%

increase,

CIA-RDP79BOOS73AOO1 500010005-3
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The main routine in the real time subsystem TRK averages

about 700 ps execution time for all logic and outputs regardless

of the correlator processing method used. Every four real

time cycles, the total time required is 2950 ws (4 % 700 + 150)

for the "old" method and 3640 ps (2800 + 840) for the direct

method. This amounts to about a 12% increase in the real

time used every four cycles.

To compare these figures to the original timing estimates in
the specifications, we now have about 88% of cycle time available

for background processing. ‘This apparent increase is because

. of the improvement over the estimates in execution time.

Implementing this new method involves a major modification of

the non-real time procedure TMAT, and the real time procedure

'RDCR. The changes to TMAT include the elimination of the

calculations of the matrix of the partial derivatives of the optical
settings with respect to the Optics Transformation Matrix for

the slave stage.

The real time subsystem is modified by eliminating the calculation

of ""delta correlator values'' and the transformation of these values

. to new optical settings. These calculations have been replaced by

operating on the slave optical transfer function with the matrix of

correlator readings and converting this resultant transfer function _

to optical settings.,
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~ Although no exact figures are availablé, the difference in

storage requiremenfs can be estimated as a substantial
savings with the new method since we are eliminating many
FORTRAN statements and adding a few machine language

instructions. This should save about 300-400 storage cells.

Since the subprograms affected by this change — TMAT and
RDCR — have not been coded, we feel that this implementation

will not amount to a change of scope of the contract.

i D : . | New Procedui'es
. ' ,

Four new subprograms have been proposed and are under
consideration. Their proposed names and functions are:
a. RDCRX — Input the correlator corrections of
X, Y displacefnents.
b. T2STRIP — Iterative solution of the time of exposure
for strip type slave photograph. ?
C. XAI — Computes the camera station location
in ground coordina.t.es and the ground
" to photo transformations C; and C:.

. T d, PSET = A Dap routine called by REORT which

Changes to the subprogram TMAT are being considered which
will include an iterative derivation of a ground tangeht plane as

a function of the earth's curvature.
7. No other unresolved matters are known to exist.

-9-

D ” ST ‘ initializes the photo settings for tracking.
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